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(54) DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To stably and accurately 
supply desired current to a light emitting element of 
each pixel and to suppress the current leak 
independently of characteristic dispersion of an active 
element inside the pixel exists. 

SOLUTION: Each pixel consists of a receiving transistor 
TFT3 which takes in a signal current Iw from a data line 
data when a scanning line scanA is selected, a 
converting transistor TFT1 which temporarily converts 
the current level of the taken in signal current Iw to a 
voltage level and holds it, and a driving transistor TFT2 
which provides a flow of driving current having a current 
level corresponding to the held voltage level to a light 
emitting element OLED. The TFT1 provides a flow of the 
current Iw taken in by the TFT3 to its own channel to 
generate a converted voltage level at its own gate and a 
capacitor C holds the voltage level generated at the gate 
of the TFT1. The TFT2 makes a driving current having a 
current level corresponding to the voltage level held in 

the capacitor C flow through the element OLED. Note that the threshold voltage of the TFT2 is 
set so that the voltage dose not become lower than the threshold voltage of the TFT1 to 
suppress leak current 
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mmzix, m2co%.&mz£'>x®w$ti&xj -yfs 
«y*y- h m.m%-&)& byy=jx9\>zx->x mss&m 
tmy- b h y y : jx 9 <r>y- b ■ y v a y 
mtw&zixh. vxtztfrtt. mkfmzt5\*xim 

&tfffl&mEmcr>&X'5-X-t > ixticr>lzftL. *WWcom 

v&mtzti \ ^x\mm.m<r>mx'H-t htiz z t . w-hrn 
h i t u Tftrnx-h b . 

[0012] Klcjfi^J: 5 ICT FT(0#14 

UlT^fflJfe^y- hMS#56S h y y ; Jx 9 £ T F T 

2 , mhmtmy- b mmzmsk byy i Jx9^TFT 

3. xj •,^mmy-bwnm)&byy-jx9ZT 

FT4fcffi-r. fflL*5|BB{iTFT (SIb7^ 
O I mUzftfoZtihSm&i' Vziyb yy=Sx?%t' 

&<tmy-bmm%-W)&byy : Jx9*mmi-b u 
xmm^mx'hh. zx. m&mmcom^&^. tf 
t 1 izm-m^msiz 1 w. zco&mt ft 1 s 

FT4Ci->-CTFT loy-h • KL^f >-S* { MJS$ 
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Iw = jul • Coxl • Wl/Ll/2 (Vgs-Vth 1 ) 2 - (3) 

■r ;t«A-7^f- ?<7>mmmii ( 1 ) ^co^izm-r - v-*ramffa* ( 3 ) *<ov g s te-grt&o*c, t 

£. OLED£ffifl.l>msi[£- I drvWt, F T 2 ^fig»^TKfM-|> t {BMttUX* lilTOiStf 

Idrvlt OLEDtE^lJtC^$tT.STFT2^J: 

Idrv=^t2-Cox2 - W2/L2/2 (Vgs-Vth2) 2 - ( 
4) 



a. imy- hm^m^m^mm f ^y^x^mmm 
mrnm-&tz*><o0!fm. vd s & f* w > • v-x 

I Vds I > I Vgs-Vth I - (5) £„ 
[00 1 3] TFTUTFT2i:(i, 

Idrv/Iw= (W2/L2) /(Wl/Ll) 

ii-cas-r^* ( 3 > ssav < 4 > jftiza^ 
t, ^ . cox. vth <?>m&mi. mmm. cum*. 
*> s ^ itmrna v f % iz tf t, o < mx-h h . 

( 6 ) ^(i^ix^O^N^^-^S-^S^V^T'. I d r 

trjbs. {Rtcwi =W2, Li = L2ti5ft-rwf, 

I d r v/I w= 1 . -tftfr-h lwtldr v*i[i)— CD 

led ^SDh-^iEijjmBiE idrvii jEw«a#«is 1 

iEWfclHIiPT* & . 

[00 14 J £JLhtf>HM=, SEifflTFT 1 «0V t h 1 t 
IBl!jfflTFT2C0Vth2(SaW(CPl— T'*>S^. M 

tft^ Hz:<?>*±mnmz hh?-yi,zMLx*]-vh 
FT2^^ii^ic^r§ti-r-c-s>s. t; n 

9. v t h U i) tv t h 2*«fi<^-5t U ki>* 

— 7 W&tfWx h ^ , OLEDti$2Bt£ 
M-TS. ^Og^^J^WH^nyF^XFrfftSTL 
fURtttt****)*.*. fit. *%Hjf{±#t. RBtt 
1TFT2 COmmS. V t h 2 *^£P>lT'*tlfrt§£&ffl 
TFT lOBOmSV t h 1 J: 9ffi<&£>3rV*8H;:i£s£L 
"0*4.W£ttr. TFT2<7)t'-ML2J:TFTlff) 
y*-h*Ll J: 0t«< LT. iii^^JKh^y^x 
^co^D-bXy\*^j<— ^i^tSLTij, Vth2*Wt 
hi £*)t&<%b%\,mzi-&. ZtllzX*), M'J?% 

[00 15] 

[ micrm&comm ] m 1 ± * ®*0b<dct 

X^TFTl % *1BEL*^«&»4>«r4«3iai^Kan 

ssismssrsuaH- zmmm f ? > ?tf t 2 o 

fife, SSK^Ms canAO#J81Cj:-?TSJStlE]«&t 



(fCox 1 = Cox2T$> t 5. 1fH:i^£<g£>£3:VM5B 
0. Vthl=Vth2h#x.^>ix*. "T&i:. Z<0t 
£ ( 3 ) st&tf ( 4 ) **»6«MI(CjaTO*j6«»**. 



• (6) 

yyX^TFT3. m2<7)^E*as c a n B <753HJ«C <k 
^Ttf^ji^XBH^^TFTlCO^-h • F'W^£M 
Jgn^7ffflh7>^TFT4, TFT 1 <T}f 

-f • v-xwm&z. wz&x-&-nkt>ufti- 

RVMSfOLEDA'^l,. EIIT'TF 
T3iiNMOS. fcOflilcDh^yi^^tiPMOST'fg 
*LT^6*». -Ifm-py-C^oT. ^-f Ltd Oil 9 
•C*4«fc5?tt*r^. §«C<i, -?-<7)-^c7)ig^^TFT 
lS>y-FWS«3;h.s fl6^4gT{iVdd 

m tz&mztLX^&tf. vddtcRs^-rff«co-^m 
mw&ixx^z. 

[0016] m*mz. *mnizfrfrhm7mmi. ^ 

W& s c a n A&tf s c a n B $rli<^^S*iB^IB 

«S I w^^fiRLT^^-^ISd a t aizmte-tzmm. 

MC SZ&tST-f®mm®Mt . #^®8s can 
A, scanBatX#T-^Hldata£D3c|£ai5tCffi^ 

tix^&tmz.. mmnzico&tez^fxftft.-t&mtii 

mm<&&atr?0 LED »«tr4»fc<0B»b tilmtX 

^t. immmtLx. HicsLfcSKBWi, sis 

scan AA^lR^ix^l^S^x-^^ d a t a 

timnntii 1 w ?r at 0 &tf s asp t . k 0 i2 ! ^/i^i■f• 

^SfE 1 vf<r>m^^^—MMK^^JUz^mLXU^ 

•th^amt. &ftztitzmj±^/uzmttzmffzis^ 
*u*irt h mmmir ^mz&tmTo led fc8g-rsE» 

^TFTlt, FtlS^L^SSC t 

TV^i. ^ffljSKF^yi/X^TFTUi. SASC^ 

i otis oa^fL^ft^m^ 1 w fcf.* lt^ 

JS$n^mEK^2ry-Ft;^3-y:. §*Cliy- 
F 7>iSX ?TFT 1 «0 Fl-f Vt y- F t 
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BtKaffflL, gmmmti&hyyi'XfTFTlcoVU'f 
U^£TFTl^y-M;:£-£'L*'>&. X, ^-f yf- 

[0017] ^{;. mi&mmi. ¥- K K W y. 

it Lx&tKM^Fo led test?, ^mmmmhyyitx 
f r f t i co y- h t mmmmm h =y y v * ? r f t 2 

*TFT2Jie&*QfPs£T*iMEL. *co¥- McEPJd£*i 
^OLED(Cg[-r. 

[0018] *|gB^!|f^^ t LT . SBftffl^M b 7 

y^^TFT2(i -eoRg«E*«rtT*t^s^ 

JftffifJKh 5>-yx^TFT 1 coffltiS J; OffiKSr^-Sr 
v>«IKI£?E£aT^£. IfrWCJi, TFT2(i, *co 
7- hMTFT 1 coy-h^X 9S< Sr^^tlHcfS 

^^ixTv^. TFT2ii, zcoy-viim 

mmm^xnm-tt tfti coy- h tmm -t 5 a < 

3r4>&vU?l;:^S£LT*>llv\ £>£Wi. TFT 2 

t>%^mzm.%.Lx i> <ku. mz. tft i t tft2 
cotmi±m-k%z,mizik%.itimii?. xmrnrnztt 

tzm&WiYy>i?X9cr)y—h\ l zt}»,h*7l<'<JVCom 
^m&tftm^tlhk. TFT1SI^TFT2(«J* 

*7m&iz%hi l ti?x'h&. tzztf. mmztmmft 

lztmfr%ti : ^y'i3-£XJ-i : 7X—?Mfhr>Z&$>t)^ 
T F T 1 cofflm& X *) T F T 2 <aRnKE*H& < 

T* i -9" 7* U -y i' a )V Y T F 

T2tCg£fl|.3?K OLED<igt^3KL-ffiffic7)3>h5X 
NffiTAmi.. *.:T\ TFT2<oy- 
h*$-TFTlcoy-h«J;i9tft<LTV^. .IfUC 

X-mblXi>. TFT2Oltff*<TFTl(0ilffJ: 

ii>&<zt,%\,^miz-rh. 

[00 1 93 @2«. I!Sh7>^^oy-ML}: 

ra«ffvth«7)^j-^^57-cfcs. y-H*L# 
im&m - -v a -cii . y- h a l <r>m 



SrTOMigB f(i y- h J*L izmh tfV t h (i«5 

2c7,y-^£TFTloy-N;KJ; LTV» 

0Uti\ TFTl(Oy-h^*<7jumO%&, TF 
T2<50y-b^5-l Ojumfimc-f-S. TFTlCOy- 
h^fflf-^^/^MfRl^A^B-r^-^, TFT20 
y- h&WMMftttB fcJJW- 4«t LT t IW: 
£9. TFT2fcfcJi&&^*/l^*£TOJ-f-&.rk 
#T*#-S>i: fcttc, T n -fe x> ^< - ^ <7)^D!j(c J: S m 
SJEffiMSrWMT'fcS. IJliCtO. TFT2CSE 

[0 0 2 0 ] 13312. 01 £^L7tB»@88c9Wr®flijS 
Sr^6^«LTV^. <HL. m5F*®M,iz-rs>tztbs 
OLEDtTFT2^S:tLTV^. OLEDI1 R 

»t«® i o . *«se lb 1 1 Rvmwmm 1 2 zmizm 
t3itzi>cox'h&. Kmmmi oimmmtzttmLx&r, 
oLEDcory-h't Lxmfcth, mvm.mi 2i±w 
mfflT*kmmwiztixti>o. oledco^v— lt 
«s«rr*. hp*>. sbj«si 2jsm^«i®«iivdd 

If. ry-K (JE?L^Am®) t LT«itg-rSR*f«® 
1 0cO±fciE?lliijM«i: LTD i amy n e 5rM#L. 

■fco^izm^mmmt lta 1 q 3S-^*l. mzzco 

1 2£j£Jl-r&. j^. Alq3J±. 8-hydroxy 

quinoline alumin u mSrHLTl^ 
4 . ^<7) J: ^ 3r«Jf fifjtfclrf 4 OLE Dtt-Hlcjigr 
^r^. W>|iiIJ:tnOLED<?)ry-H/*y- 

K®twi*r6i<omE ( 1 ovmm) zmirt&k. 

OLEDc7)U)f^{i. IE?L^j*«*^i±A$n/cjEfLi:^ 
^JMJIA^aA^^m^J: *)Mf&2tUz®m=Ftz£ 
hWtk'Zz.tilxh. 

[0021]-^, TFT2IM7Xfi!p^^|,Iil 

jty-M6SK3t N ci(oy-hje^jK3^^LTy- 

4. TFT2(iOLED(;^$nsm^OjiffSt^l. 
V-XS. f-v^ChSt^HU-Y^D^iiiTV'*!,. 
f-v^;pc hliTSy- h^g2 oaiht&Bi-S . d 
(7)^hAy-h«Jtc7)TFT2Ji®®|feSM5^J: *)& 

ffi7*^^£$i^Tv^s. c:ix^^±tc(2SiJoil^^K 

9£tf LTfa&L;tOLED#f£M£ft.T^£. ^rfe. 
0 3 <7)CTT'ti T F T 2 <7) H \sA V (c O L E D c7>T 7 - H 
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[0022] ZZX\ TFT2«y-h«LiiTFTl 
<BKH*"f ) <vy-hfk£ •) *>jK&l>8Hc|£5£$*vC 
V^-S,. $>&WZ. TFT20y-MgfKJR3«>Ji*d& 

t f t i oy- h tmmom* <t o < lt *> x 

•v */PC h Ic^Ssfi^&aHRWtotA LTfaSJE£tlg L 
Ttiu. Pf-r^/K7)TFT20^^c7)ramJE&J; 

[00 23 3 mz. 04£#BgLT. HltCiSLfcB* 

iiSl(?)^lscanA, ft 2 cOjgSEtS s c a n B £ 
JM^ttSIt -t^> . 04 COWTii. scan A£<Kl"<. 

§n^«ST'7-*-^|gd a t a(C«»gi!gC Soffit* 

cittcio.TFTi craw fgiciis t tzmnnm. i w 

**8th.i. «8^csii^^*cj6tTM»3*i*»r 
36WS«T**. .I<Oi:£. TFTlcTjy-b- 
>-fSJiTFT4 tC JroT^ttoCffl&SflT^&WT 
( 5 ) U T FT 1 ttfgf&jNKTfkflr*-& . ft 

ot. W- h • V-XtSlMZ ( 3 ) *C4i^W 
lEVgs^ri.RK, scanA. scanBSr 
^SHRttKi:*-*. BL<li. JfscanBSIK 
/kiUTFT4Sof f«lkt*. itlWotV 
gstfgMClCi-oTflM^ftS. JXCscanAlX 
UK)UzLXo f f«Bfc-r*ifci=J:9. W^EKfc 

r-ifisd a t a h&wsjmzmmzti&toT'. *CO& 
{ir-^isd a t atftLxmvmn^mzjhz-z'ii 

\s^tLX&tth?-?lt. scanB^fMi 
\\ TFT2IJTFT 1 1 if— hSt/V — X^^iiSM 

ztixa*). fr-^mz'isZKwmftmiz&mLxffif&z 

tLX^Z>(r>X\ TFT2^&ft««Tf&f^LTV^iHf, 
TFT2£Siuft.&m^i (4 ) &X'5-Z.t>tl. Ztltf? 
^ri5*>OLEDt;g£iiSIEI&mSgI d r v^SrS. TF 
T2 5r^|D^T'Kl^$Hi-^(C(i, O L E DT'COfgffll 
TJ-^SLT *> Srti ( 5 ) J: ? . 

Wm&$:Vd(Uz5-ltU2&\,\ 

[00243 i5ii mwwmwimzvhv 
iz£<xmf&LtzWjmwcr>mx-$>&. z<r>mw*vxr 
tswi. str, smx^-h^y^ (vsp> 

7hl'S''.**fc*tS£*«rattEIKA2 ltl^t<^7 
hW^^**t«aBtMB»liI»B2 3fc:AA$*lft. 
j£&MBlMsIKA 2 1 . j£&MOttmttB2 3liVSP 
£%Wztk, ll?D 7 ? (VCKA. VCKB) fcR 



^LT-etl-pltftl<35^3Blls c anAl — scanA 
N. ft2<59^SflscanBl~scanBN£JiI&>M 
ffi-T*. ^S-r-^ISd a t atettJ6LT«a*CSA<T 
-*IMHttGI»2 2rtfcS«t&;hXfc»K WKflHBfcJE 
t^mSi^^T'x- ***«IH-4 . «Mi®c s te, 
0*<O«E/«aBHI»HK36»<5>* 0 . JSfjgtf IBS- 

h»w*. fc«u vckaii vcKBm, mm 
4izi^xh-rMzmm^tix^h . ztuzx 

*). H4tC^LA: < fcd(Cs scanB*iscanAfcjt 
[00253 

[W9J*>»*j *^<7)B^nisg. -&.vz<r>®mmi,z£ 
T-fm»t>com*?%MiwiziEmizttm atzu 

WIS) -ftBUttft Idrvt «aHtt£?>%£*? 

o *wmmmt: v h y * i t k a 

flWiitmc**. wt, iBisfflTFT^BimjE 

*SaftfflTFT<0BK£EJ:"9ffi<«r<5.4:t»«K:aftJW-* 

tmBz^mmx-hz. 

[03 3 *3ra£&£3<^E^«J^£5H-8!rffiHT' 

[04 3 s i iznkLfzmmmiz&v&%.m^(?>wmm 
^-twmmx'hh. 

[05 3 01<oSQt^SHcfS^B^HIK*«fflLJta* 

[06 3 ft*^B^0SSO0!||€-*-rilIi?S0T'J)S. 
[07 3 «3|W)«^«tf5«ft«|S:5^-yo«y^H'C* 
S. 

[flr^OlSHj] 

oled- • mm*, tfti • • -^tmrnmh 
^vi;?.?. tft2 • • -mmmmmbyy-;*?. 

TFT3 • • -MXSUBftmb^y^^. TFT4 • ■ 
•^yfflWih?^^. C- • -ttftSl. C 

S- • -mffiM.. scanA - • ■ ^StX. scanB 
• • • data- • • r-*«k 21- • • * 

^fB»0S, 2 2- x-^^iEiSIUK. 23- 




[04] 



scanA 



scanB 



OLED^S 
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VCKA 



scanAI - 



scanAZ - 



21- 



scanAN - 




[07] 



2N 



a. 

B 



25 ffiH 



"5Q 



data 



data 



scanl 



soan2 



scanN 



(5D int. □. 7 sranre 

// H 0 5 B 33/14 



F I 

H 0 1 L 29/78 



T-73-K 

6 14 
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F^-<M##) 3K007 AB17 BA06 CA01 CBOl CCOl 

DAOO DB03 EBOO FAOl 
5C080 AA06 BB05 CC03 DD12 DD30 

EE25 FF12 HH09 KK02 
5C094 AA02 AA06 AA07 AA14 AA25 

BA03 BA27 CA19 DA09 EA05 

EB02 FBOl 
5F110 AA06 AA08 AA14 BB02 CC08 

DD02 EE25 GG02 GG13 GG32 

NN02 NN78 NN80 



